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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The digital camera characterized by having a generating means to generate a 
timing signal in the digital camera which carries out the seriography of the photographic 
subject with mutually different light exposure, a maintenance means to hold light 
exposure data, an exposure means to answer said timing signal and to perform exposure by 
said light exposure data, and an updating means to update said light exposure data based 
on said timing signal. 

[Claim 2] It is the digital camera according to claim 1 with which it has further the CCD 
imager which generates the charge corresponding to a photographic subject image, and 
said exposure means controls the charge storage period of said CCD imager according to 
said light exposure data. 

[Claim 3] It is the digital camera according to claim 1 or 2 which includes a renewal means 
of data to update said light exposure data according to the counted value of the counter 
which said updating means answers directions of said directions means, and counts said 
timing signal, and said counter, by having further a directions means to direct said 
seriography. 

[Claim 4] Said updating means is a digital camera including a calculation means to 
compute light exposure [ degree ] data, and a modification means to change the present 
light exposure data into said light exposure [ degree ] data according to claim 1 or 2. 
[Claim 5] The digital camera according to claim 4 further equipped with a 1st shunting 
means to make said present light exposure data shunt after the present exposure by said 
present exposure data is completed, and a record means to record said present light 
exposure data with the present photography image based on said timing signal. 
[Claim 6] Said record means is a digital camera including a data-logging means to 
associate a specific means to specify the present photography image data based on said 
timing signal, the ejection means which takes out said present exposure data which 
shunted with said 1st shunting means, said present photography image data, and said 
present exposure data of each other, and to record them according to claim 5. 
[Claim 7] Said data-logging means is a digital camera including a compression means to 
compress into said present photography image data, a receipt means to contain the present 
compression image data generated by said compression means to the present image file 
with said present light exposure data, and a file record means to record said present image 
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file on a record medium according to claim 6. 

[Claim 8] It is the digital camera according to claim 7 to which said compression means 
compresses into said present photography image data with said present compressibility 
which shunted with said 2nd shunting means by having further a calculation means to 
compute the present compressibility based on the total-pressure shrinking percentage 
when compressing pre-photography image data, and the data size of pre -compression 
image data, and a 2nd shunting means to make said present compressibility shunt. 
[Claim 9] Said receipt means is a digital camera according to claim 8 which also contains 
the present compressibility data to said present image file. 

[Claim 10] The digital camera according to claim 1 to 9 further equipped with an 
adjustment means to adjust the predetermined period aforementioned light exposure after 
termination of said seriography. 

[Claim 1 1] Said light exposure data are a digital camera according to claim 1 containing 
either [ at least ] shutter rate data or iris data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the digital camera which carries out the 
seriography of the photographic subject about a digital camera, changing light exposure 
especially, for example. 
[0002] 

[Description of the Prior Art] There is a continuous-shooting function which carries out the 
seriography of the photographic subject changing light exposure into one of the functions 
with which a **** camera is equipped. If this function is used, a photographic subject can 
be photoed with the optimal light exposure once [ at least ]. With the **** camera, since 
record was completed to exposure and coincidence, the photography timing at the time of 
such continuous shooting was accelerable in proportion to the feed rate of a film. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it will be necessary to carry out 
one-frame period reservation at exposure of a CCD imager, and transfer processing of the 
pixel signal from a CCD imager, respectively, and will cut in these two two processing 
period in a digital camera. For this reason, when the time amount which record takes was 
also taken into consideration, compared with the **** camera, photography timing was 
late. 

[0004] On the other hand, photography timing can be made quick if a part of last 
photography processing and a part of this photography processing are overlapped, since it 
is carrying out mutually-independent [ of each processing of exposure, a transfer, and 
record ]. However, it is necessary to change the light exposure at the time of each 
photography in an above-mentioned continuous-shooting function. For this reason, when a 
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duplication period is prepared in each photography processing, light exposure cannot be 
updated appropriately but there is a possibility that a continuous-shooting function may 
not operate well. 

[0005] So, the main purpose of this invention is offering the digital camera which can 
accelerate the photography timing at the time of continuous shooting, and can update light 
exposure appropriately. 
[0006] 

[Means for Solving the Problem] This invention is a digital camera characterized by having 
a generating means to generate a timing signal in the digital camera which carries out the 
seriography of the photographic subject with mutually different light exposure, a 
maintenance means to hold light exposure data, an exposure means to answer a timing 
signal and to perform exposure by light exposure data, and an updating means to update 
light exposure data based on a timing signal. 
[0007] 

[Function] A generating means generates a timing signal and a maintenance means holds 
light exposure data. An exposure means answers the timing signal outputted from the 
generating means, and performs exposure by the light exposure data held at the 
maintenance means. Moreover, an updating means updates light exposure data based on a 
timing signal. 

[0008] An exposure means controls the charge storage period of a CCD imager by the 
aspect of affairs with this invention according to light exposure data. On other aspects of 
affairs of this invention, a seriography is directed by the directions means. With an 
updating means, a counter answers directions of a directions means, a timing signal is 
counted, and the renewal means of data updates light exposure data according to the 
counted value of a counter. 

[0009] On the aspect of affairs of others of this invention, an updating means computes 
light exposure [ degree ] data with a calculation means, and updates the present light 
exposure data to light exposure [ degree ] data with the renewal means of data. After the 
present exposure by the present exposure data is completed, the 1st shunting means 
makes the present light exposure data shunt in the example with this invention. A record 
means records the present light exposure data with the present photography image based 
on a timing signal. 

[00 10] With a record means, a specific means specifies the present photography image data 
based on a timing signal, and an ejection means takes out the present exposure data based 
on a timing signal. And a record means associates the present photography image data and 
said present exposure data of each other, and records them. With said data-logging means, 
compression by the compression means is performed to the present photography image 
data, and the present compression image data generated by this is contained by the 
present image file with the present light exposure data. Such a present image file is 
recorded on a record medium. 

[00 11] The present compressibility is computed based on the total-pressure shrinking 
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percentage when compressing pre-photography image data, and the data size of 
pre-compression image data. The computed compressibility shunts temporarily. A 
compression means compresses into the present photography image data with the present 
compressibility which shunted. In addition, the present compressibility data are also 
contained by the present image file. On other aspects of affairs, after a seriography is 
completed to the pan of this invention, an adjustment means adjusts light exposure only 
for a predetermined period to it. 
[0012] 

[Effect of the Invention] Since the light exposure data held by the maintenance means 
were updated based on the timing signal according to this invention, the photography 
timing at the time of continuous shooting can be accelerated, and light exposure can be 
updated appropriately. The above-mentioned purpose of this invention, the other purposes, 
the description, and an advantage will become still clearer from the detailed explanation of 
the following examples given with reference to a drawing. 
[0013] 

[Example] With reference to drawing 1 , the digital camera 10 of this example contains the 
CCD imager 12. The front face of the CCD imager 12 is equipped with the color filter which 
is not illustrated. The light figure of a photographic subject is irradiated by the CCD 
imager 12 through this color filter. 

[0014] If an operator sets the mode setting switch 56 to a camera side, a system controller 
52 will set up camera mode. Then, CPU46 starts the signal generator (SG) 16, and a 
Horizontal Synchronizing signal and a Vertical Synchronizing signal are outputted from 
the signal generator (SG) 16. TG14 answers a Vertical Synchronizing signal, reads shutter 
rate data from register 15a, and controls light exposure according to this shutter rate data. 
Specifically, the charge storage period of the CCD imager 12 is controlled by the so-called 
electronic shutter method. TG14 performs a perpendicular transfer and level transfer of a 
charge by the progressive scanning method, and reads a progressive scan camera signal 
from the CCD imager 12 again. A Vertical Synchronizing signal is generated every [ 1/] 30 
seconds, consequently the camera signal of each frame is outputted from the CCD imager 
12 every [ 1/] 30 seconds. 

[0015] In addition, in the CCD imager 12 of this example, the transfer of a pixel and the 
exposure of the present frame which were obtained with the front frame are performed at 
the same frame period. The camera signal outputted from the CCD imager 12 is a signal in 
which each pixel has any one color component. Well-known noise rejection and level 
adjustment are performed to such a camera signal by CDS / AGC circuit 18, and it is 
changed into the camera data which are a digital signal with A/D converter 20 after that. A 
digital disposal circuit 22 performs YUV conversion to the camera data outputted from A/D 
converter 20 by the ratio of 4:2:2, and generates YUV data. 

[0016] The brightness weighting network 24 incorporates only Y data among the generated 
YUV data, and evaluates the brightness of a photographic subject by central important 
photometry. And a brightness evaluation value is inputted into CPU46. CPU46 computes 
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the shutter speed from which the optimal light exposure is obtained based on a brightness 
evaluation value, and writes corresponding shutter rate data in register 15a. Such 
processing is performed with each frame and shutter speed is always updated by the 
optimum value. 

[0017] In addition, the timing of CDS / AGC circuit 18, A/D converter 20, a digital disposal 
circuit 22, and the brightness weighting network 24 of operation is also controlled by TG14. 
The YUV data outputted from the digital disposal circuit 22 are also given to buffer 26a. 
Buffer 26a has the capacity which is constituted by SRAM of a dual port and is equivalent 
to the YUV data for 128 pixels. Write-in actuation to such buffer 26a is performed by buffer 
write-in circuit 22a prepared in the digital disposal circuit 22. 

[0018] Before the YUV data written in buffer 26a are overwritten with consecutive YUV 
data, they are read by the memory control circuit 30. The memory control circuit 30 
incorporates the read YUV data through a bus 28, and writes them in SDRAM38 through a 
bus 36 after that. A read-out clock rate is set up by 4 times the write-in clock rate, and, as 
for buses 28 and 36, only one fourth of the periods of the whole are occupied by the YUV 
data transfer from buffer 26a to SDRAM38. 

[0019] The write-in actuation to SDRAM38 is concretely explained using drawing 2 . 
Read-out request generating circuit 22b contained in a digital disposal circuit 22 is read to 
predetermined timing, and generates a request. On the other hand, write-in request 
generating circuit 42b contained in the NTSC encoder 42 also generates a request to 
predetermined timing. Such a request is outputted also from the JPEG codec 45 or CPU46. 
When two or more requests are inputted into mediation circuit 30a, mediation circuit 30a 
arbitrates each request, and gives the start signal corresponding to one of requests to 
processing circuit 30b. 

[0020] CPU46 gives a high-level gate signal to AND circuits 22c and 42c at the time of the 
output of a through image. The gate is opened by this and the read-out request from a 
digital disposal circuit 22 and the write-in request from the NTSC encoder 42 are inputted 
into mediation circuit 30a. When processing the read-out request from a digital disposal 
circuit 22, processing circuit 30b answers a start signal, gives an address signal to buffer 
26a, and reads YUV data from buffer 26a. And the read YUV data are written in 
SDRAM38 through a bus 36. Processing circuit 30b outputs a signal to mediation circuit 
30a, whenever the writing of the YUV data for 64 pixels is completed, and it opens buses 
28 and 36. It moves from mediation circuit 32a to processing of the next request. Thus, 
multiple -times processing of the read-out request from a digital disposal circuit 22 is 
carried out, and the YUV data for one frame are written in SDRAM38 over 1/30 seconds. 
[0021] When processing the write-in request from the NTSC encoder 42, processing circuit 
30b reads YUV data from SDRAM38, and writes them in buffer 26b. Like ****, processing 
circuit 30b generates a signal, when read-out of the YUV data for 64 pixels was completed. 
Such processing is repeated and the YUV data for one frame are read from SDRAM38 over 
1/30 seconds. In addition, buffer 26b is also constituted by SRAM of a dual port, and has 
only the capacity which can store the YUV data for 128 pixels. 
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[0022] Buffer readout-circuitry 42a prepared in the NTSC encoder 42 writes in the YUV 
data stored in the buffer 42, and reads them by one 1/4 time [ at the time ] the clock rate of 
this. Furthermore, the read YUV data are encoded in an NTSC format. The encoded data 
are changed into an analog signal with the D/A converter which is not illustrated, and are 
outputted to a monitor 44. Consequently, a through image is displayed on a monitor 44. 
[0023] As mentioned above, when outputting a through image, YUV data are accessed by 
Buffers 26a and 26b and SDRAM38 by DMA. That is, CPU46 starts SG16 at the time of 
camera mode setting, the control signal of predetermined level is given to a digital disposal 
circuit 22 and the NTSC encoder 42, and it does not participate in processing of image data 
except updating shutter rate data to predetermined timing. 

[0024] An operators actuation of the photography selecting switch 58 chooses either 
one-sheet photography mode and a continuous shooting mode. One-sheet photography 
mode is the mode which takes a photograph only once whenever the shutter carbon button 
54 is pushed once, and a continuous shooting mode is the mode in which 7 times of 
seriographies are performed, whenever the shutter carbon button 54 is pushed once. If an 
operator chooses one-sheet photography mode and pushes the shutter carbon button 54, 
CPU46 will drop on a low level the gate signal to AND circuit 42c shown in drawing 2 , and 
will apply the gate to a write-in request. Consequently, read-out of the YUV data from 
SDRAM38 is stopped. From a digital disposal circuit 22, YUV data are outputted 
succeedingly and the writing to SDRAM38 is continued. 

[0025] CPU46 incorporates the brightness evaluation value outputted from the brightness 
weighting network 24 after actuation of the shutter carbon button 54, and computes the 
optimal shutter speed and the optimal iris from this brightness evaluation value. And 
while writing optimal shutter rate data in register 15a, it extracts according to the optimal 
iris data, and the amount of drawing of a unit 11 is changed. If the YUV data for one frame 
generated after the setup of the optimal shutter speed and the optimal iris are written in 
SDRAM38, CPU46 will also drop on a low level the gate signal to AND circuit 22c shown in 
drawing 2 . The gate is applied also to a read-out request by this, and the write-in 
actuation to SDRAM38 is stopped. Thus, the YUV data stored in SDRAM38 are recorded 
on a memory card 50 through the JPEG compression explained below. In addition, the 
YUV data with which record processing is performed are defined as the expedient top of 
explanation, and photography image data. 

[0026] With reference to drawing 2 , CPU46 inputs ANDcircuit45c and the gate signal 
high-level to 45d which were formed in the JPEG codec 45. For this reason, the request 
outputted to predetermined timing is given to mediation circuit 30a through AND circuits 
45c and 45d from write-in request generating circuit 45a and read out request generating 
circuit 45b. Mediation circuit 30a arbitrates each request, and inputs a predetermined 
start signal into processing circuit 30b. 

[0027] At the time of processing of a write-in request, processing circuit 30b reads 
photography image data from SDRAM38, and writes it in buffer 26c through a bus 28. The 
photography image data written in buffer 26c is read by buffer readout-circuitry 45a 
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prepared in the JPEG codec 45, and JPEG compression is performed to it. The generated 
compression image data is stored in buffer 26d by buffer write-in circuit 45b after that. 
Processing circuit 30b answers a read-out request from the JPEG codec 45, and reads 
compression image data from buffer 26b. And the read compression image data is again 
written in SDRAM38. As a result of repeating such processing, the compression image data 
which compressed photography image data is obtained by SDRAM38. In addition, Buffers 
26c and 26d are also constituted by SRAM of the dual port which can store the YUV data 
for 128 pixels. 

[0028] When the writing of the compression image data to SDRAM38 is completed, CPU46 
is read to mediation circuit 30a, and gives a request. This is answered and compression 
image data is read from SDRAM38. CPU46 contains the read compression image data to 
an image file with the shutter rate data at the time of photography, and the 
compressibility data at the time of compression, and records this image file on a memory 
card 50. Thus, record processing of a photography image is completed. In addition, shutter 
rate data were contained to the image file because it was necessary to satisfy exif which is 
one of the specification of a digital camera. 

[0029] Photography image data is also written in SDRAM38 by DMA, and JPEG 
compression is performed to it so that the above explanation may show. CPU46 updates 
shutter speed and an iris before photography, gives the control signal of predetermined 
level to a digital disposal circuit 22, the JPEG codec 45, and the NTSC encoder 42, and 
does not participate in processing of photography image data except recording the 
compression image data stored in SDRAM38 on a memory card 50. 

[0030] When an operator chooses a continuous shooting mode, a line crack and the 
photography image data of seven frames are generated for photography 7 times with 
mutually different light exposure. And each photography image data is contained by the 
image file through JPEG compression, and an image file is recorded on a memory card 50. 
Each photography processing (processing from exposure to record) takes a three-frame 
period. That is, an one-frame period is needed for the record processing which includes an 
one-frame period in exposure and includes an one-frame period and compression in a 
transfer (writing to SDRAM38). However, in shifting to this photography processing, after 
the last photography processing is completed, continuous shooting takes time amount. 
[0031] For this reason, in this example, in order to make photography timing quick, it is 
made to perform record processing of the last photography image and exposure of this 
photography image with the same frame. Moreover, since it is necessary to change the 
light exposure of each photography image, the shutter rate data stored in register 15a have 
been updated to predetermined timing. Furthermore, even after exposure is completed, he 
is trying to hold shutter rate data to another register 15b, in order to write the 
photography image and shutter rate data which are related mutually in the same image 
file. 

[0032] In camera mode, CPU46 processes the routine shown in drawing 3 - drawing 7 . 
First, it judges whether the shutter carbon button 54 was pushed at step SI. If it is "NO" 
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here, the subroutine of the air entrainment shown in drawing 7 at step S3 will be 
processed, and it will return to step SI. For this reason, regulating [ of shutter speed ] 
automatically is performed also at the time of the output of a through image. A push on the 
shutter carbon button 54 distinguishes whether CPU46 is judged to be "YES" at step Si, 
then it is step S5, and the present mode is one-sheet photography mode, or it is a 
continuous shooting mode. If it is in one-sheet photography mode, processing which 
corresponds at step S7 will be performed, and it will return to step Si, but if it is a 
continuous shooting mode, it will progress to step S9. 

[0033] In step S9, counted value n of a counter 47 is set to "1", and then the shutter rate 
data A (= initial value) are stored in register 15a at step Sll. Then, it judges whether the 
Vertical Synchronizing signal was inputted 3 times at step S13, and if it is "YES", a 
brightness evaluation value will be incorporated from the brightness weighting network 24 
at step S15. That is, after the shutter rate data A are set up so that drawing 8 may show, it 
cuts in an one-frame period to a transfer of the photography image A obtained by the 
exposure A at the rate by one-frame period starting and this. A Vertical Synchronizing 
signal is generated 3 times at this period, and the brightness evaluation value 
corresponding to shutter speed A is acquired after that. For this reason, after being judged 
as "YES" at step S13, a brightness evaluation value is incorporated. 

[0034] CPU46 computes the shutter speed and the iris from which the optimal light 
exposure is*obtained based on a brightness evaluation value, and it is step S19, and it is 
step S17 and it sets [ extracts the computed iris and ] it as a unit 11. Moreover, shutter 
speed n (= l) set to -1.5EV of the optimal light exposure at step S21 is computed, and the 
shutter rate data n are stored in register 15a ** at step S23 at 15b. Then, if a Vertical 
Synchronizing signal is inputted 3 times, CPU46 will be judged to be "YES" at step S25, 
and will progress to step S27. While a Vertical Synchronizing signal is inputted 3 times, a 
transfer (transfer B) of photography image data B obtained by Exposure B and this in the 
shutter speed 1 shown in drawing 8 is performed, and photography image data B is stored 
in SDRAM38. 

[0035] For this reason, CPU46 is step S27 and orders the JPEG codec 45 to perform the 
compression processing with initial value Xb. According to this, the JPEG codec 45 
requests read-out of photography image data B to the memory control circuit 20, and 
performs compression processing with initial value Xb to photography image data B. The 
JPEG codec 45 requests the writing of compression image data B to the memory control 
circuit 30 again, consequently compression image data B is written in SDRAM38. After 
that, CPU46 requests read-out of compression image data B to the memory control circuit 
30 at step S29, and detects the size Yb of read compression image data B. And the next 
compressibility XI is computed based on size Yb, initial value Xb, and target size Z. 
Specifically, several 1 is calculated. At step S30, the computed compressibility XI is stored 
in Registers 46a and 46b after that. 
[0036] 

[Equation l] (Yb/Z) In xXb=Xl step S31, the shutter speed (n+l) used as +0.5EV of the last 
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light exposure is computed, and then this shutter rate data (n+l) is stored in register 15a 
at step S33. And after a Vertical Synchronizing signal is inputted once, it shifts to step S37, 
and compression processing of photography image data n is performed at this step. The 
writing to SDRAM38 of photography image data n is performed with the same frame as a 
setup of shutter speed (n+l) so that drawing 8 may show. And when judged as "YES" at 
step S35, photography image data n is secured to SDRAM38. That is, photography image 
data n is specified. CPU46 is step S37 and performs compression processing to 
photography image data n stored in SDRAM38. At this time, the compressibility Xn stored 
in register 46b is given to the JPEG codec 45. In addition, "n" of "Xn" corresponds to 
counted value n, and the photography image data 1 is compressed with the 
above-mentioned compressibility XI. 

[0037] If compression image data n is obtained by processing of step S37, CPU46 is step 
S39, will detect the size Yn of compression image data n, and will compute the next 
compressibility X (n+l) by several two. The computed compressibility X (n+l) is stored in 
register 46a at step S40. 
[0038] 

[Equation 2] (Yn/Z) xXn=X (n+l) 

CPU46 processes the subroutine shown in drawing 6 at step S41 after that, and records it 
on a memory card 50 with the compressibility data stored in shutter rate data and register 
46b in which compression image data n was stored by register 15b. That is, shutter rate 
data and compressibility data are first read from Registers 15b and 46b by each of steps 
S151 and S153. Next, at step S155, each read data is contained to image file n with 
compression image data n. And image file n is recorded on a memory card 50 at step S157. 
[0039] Return to drawing 5 , the shutter rate data of register 15a are made to shunt to 
register 15b at step S43, and the compressibility data of register 46a are made to shunt to 
register 46b at step S44. An input of a Vertical Synchronizing signal once judges whether 
counted value n is equal to "7" at step S45. If it is "YES" here, it will progress to step S49, 
but if it is "NO", after incrementing counted value n at step S51, it will return to step S31. 
Consequently, processing of steps S31S51 is repeated until it is judged as "YES" at step 
S45. 

[0040] While the shutter speed (shutter speed 5) of a photography [ degree ] image is set as 
register 15a with the following frame on which record processing (for example, record 3) of 
a pre-photography image was performed so that drawing 8 may show, a transfer (transfer 
4) of the present photography image is performed. And record (record 4) of the present 
photography image and exposure (exposure 5) of a photography [ degree ] image are 
performed with the following frame. The shutter rate data (shutter speed 5) of the 
photography [ degree ] image set as register 15a are moved to register 15b with the 
following frame, and are written in an image file the two frames after. That is, the shutter 
speed relevant to record and coincidence of a photography [ degree ] image (photography 
image 5) is recorded. 

[0041] Moreover, the compressibility data (X4) computed at the time of compression of a 
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pre-photography image (for example, photography image 3) are stored in register 46a, and 
after record of a pre-photography image is completed, the compressibility data (X4) of 
register 46a are moved to register 46b. And compression processing is performed with the 
compressibility data (X4) stored in RAM46b at the time of record of the present 
photography image (photography image 4). Since the amount of data of photography image 
data changes by changing light exposure, if compressibility is always fixed, the amount of 
data of compression image data will also change. In order to suppress fluctuation of such 
the amount of data, the compressibility of the present photography image data is computed 
based on the size, the last compressibility, and target size of pre-compression image data. 
[0042] If record processing of a photography image is performed 7 times, CPU46 will be 
judged to be "YES" at step S47. And shutter speed is returned to the shutter speed from 
which the optimal light exposure is obtained at step S49. That is, the data of register 15a 
are updated to optimal shutter rate data. Two frames after the optimal shutter speed is set 
up, the photography image data corresponding to this optimal shutter speed is obtained by 
SDRAM38. For this reason, CPU46 progresses to S55 from step S53, after a Vertical 
Synchronizing signal is inputted twice, and it performs the same air entrainment as step 
S3. It judges whether the predetermined period (for example, five-frame period) passed, at 
step S57, if it is "NO", it will return to step S55, but if it is "YES", it will return to step Si. 
[0043] Although the optimal shutter speed is set up at step S49, this shutter speed is a rate 
computed at step S17 in front of continuous-shooting initiation. That is, the photographic 
subject is changing at the continuous- shooting termination time, and there is fear which is 
not the optimal for the present photographic subject. For this reason, air entrainment 
same also after continuous-shooting termination is performed, and the shutter carbon 
button 54 is made into the invalid until a predetermined period passes. Consequently, the 
shutter speed and the iris from which an exact brightness evaluation value can be acquired 
at the time of next photography, as a result the optimal light exposure is obtained are 
correctly computable. 

[0044] With reference to drawing 7 , air entrainment is explained in detail. CPU46 judges 
first whether the Vertical Synchronizing signal was inputted at step S251. If it is "YES" 
here, the shutter speed from which a brightness evaluation value is incorporated at step 
S253, and the optimal light exposure is obtained at step S255 will be computed. Next, at 
step S257, front shutter speed is subtracted from the computed present shutter speed, and 
it asks for both difference delta S. Then, it is steps S259 and S263, and Difference delta S is 
compared with the predetermined value a and a. The value which added the 
predetermined value a to front shutter speed at step S261 when it was deltaS>a is made 
into the present shutter speed, and if it is deltaS<a, let the value which subtracted the 
predetermined value a from said shutter speed at step S263 be the present shutter speed. 
On the other hand, if either of steps S259 and S263 is "NO", a change of the present 
shutter speed will not be made. Then, the return of the present shutter speed is stored and 
carried out to register 15a at step S267. Thus, shutter speed always doubles with an 
optimum value. 
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[0045] Register 15c is added with reference to drawing 9 , the CCD imager 12 transmits a 
pre-photography image with the same frame as exposure of the present photography image, 
and the digital camera 10 of other examples is the same as the drawing 1 example except 
for the point of processing the routine which CPU46 shows to drawing 10 - drawing 14 . For 
this reason, about the overlapping part, explanation is omitted as much as possible. 
[0046] Exposure of -the present photography image and a transfer of a pre-photography 
image are performed with the same frame, and exposure timing becomes quicker than the 
drawing 1 example so that drawing 15 may show. That is, although exposure is performed 
every two frames in the R> drawing 1 1 example, exposure is performed for every frame in 
this example. However, the point that TG14 answers a Vertical Synchronizing signal, 
reads shutter rate data from register 15a, and is exposed with this shutter speed, and the 
point of requiring a three-frame period by record from exposure are the same as the 
drawing 1 example. Consequently, two of three frames required for processing of each 
photography image overlap mutually. If it puts in another way, exposure of a photography 
[ degree ] image, transfer of the present photography image, and record of a 
pre-photography image will be performed with the same frame. 

[0047] Thus, since the timing of signal processing differs from the drawing 1 example, 
CPU46 processes the routine shown in drawing 10 - drawing 14 . However, steps S61-S81 
are the same as steps S1-S21 shown in drawing 3 and drawing 4 . While an iris is first set 
as an optimum value, the shutter speed 1 used as -1.5EV of the optimal light exposure is 
computed by these processings. 

[0048] The shutter rate data 1 are stored in Registers 15a and 15c at step S83. And if a 
Vertical Synchronizing signal is inputted twice, it will be judged as "YES" at step S85, and 
counted value n of a counter 47 will be incremented at step S87. Then, the shutter speed 2 
which serves as -1EV of the optimal light exposure at step S89 is computed, and the 
shutter rate data 2 are stored in Registers 15a and 15b at step S91. If a Vertical 
Synchronizing signal is inputted once [ further ], CPU46 will be judged to be "YES" at step 
S93, and will progress to step S95. 

[0049] After the shutter carbon button 54 is operated, when a Vertical Synchronizing 
signal is inputted a total of 7 times and it is judged as "YES" at step S93, photography 
image data B obtained by the exposure B of the 5th frame is stored in SDRAM38. For this 
reason, CPU46 computes the compressibility which performs compression processing to 
photography image data B at step S95, and is used for next compression processing from 
the size of compression image data B at step S97. The computed compressibility data are 
stored in Registers 46a and 46b at step S98. 

[0050] In addition, in step S95, the JPEG codec 45 is ordered like **** to perform 
compression by initial value Xb, and the next compressibility XI is computed also at step 
S97 according to above-mentioned several 1. At step S99, it judges whether counted value 
n is more than "7." If it is "NO", the shutter speed (n+l) used as +0.5EV of the light 
exposure last at step S103 will be computed. On the other hand, if it is "YES", shutter 
speed (n+l) will be returned to the rate from which the optimal light exposure is obtained 
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at step S101. And at step S105, the computed shutter rate data (n+l) are stored in register 
15a. 

[0051] In addition, the shutter rate data 3 are stored in register 15a in processing of the 1st 
step S105. By processing of this step S105, and processing of the above-mentioned steps 
S83 and S91, the shutter rate data 3, 2, and 1 are stored in Registers 15a- 15c, respectively. 
That is, continuous shutter rate data of three frames are stored in Registers 15a- 15c. 
[0052] If a Vertical Synchronizing signal is inputted once, CPU46 will be judged to be 
"YES" at step S107. Since photography image data (n-l) is stored in SDRAM38, CPU46 is 
step S109 and performs compression processing to photography image data (n-l) according 
to the compressibility data of register 46b. Furthermore at step Sill, next compressibility 
is computed based on the size of compression image data (n-l). Several 2 above-mentioned 
calculation is performed also at this time. The obtained compressibility is stored in register 
46a at step SI 12. 

[0053] At step Si 13, the subroutine shown in drawing 14 is processed, and it relates with 
the compressibility data (n-l) stored in shutter rate data and register 46b in which 
compression image data was stored by register 15c, and records. That is, the shutter rate 
data which shunted to register 15c at step S351 first are read, and the compressibility data 
which shunted to register 46b at step S353 next are read. Then, at step S355, each data 
and compression image data (n-l) which were read are contained to the same image file. 
And this image file is recorded on a memory card 50 at step S357. 

[0054] CPU46 judges after that whether counted value n is "8" at step Si 15 of drawing 13 . 
If it is "NO" here, a counter 47 will be incremented at step S117. Then, the data of register 
15b are made to shunt to register 15c at step Si 19, and the data of register 15a are made to 
shunt to register 15b at step S121. Furthermore, the data of register 46a are made to shunt 
to register 46b at step S123, and it returns to step S99 after that. That is, in the following 
step Si 13, desired shutter rate data are written in an image file by the shutter rate data of 
register 15b being moved to register 15c. Moreover, since the shutter rate data of register 
15a are moved to register 15b, shutter rate data are not eliminated by processing of next 
step S105. It can prevent that become recordable [ the compression with desired 
compressibility, and desired data ], and the present compressibility data are eliminated 
with compressibility [ degree ] data by the data of register 46a being moved to register 46b 
also about compressibility data. 

[0055] Each shutter rate data is shifted from Registers 15a and 15b to Registers 15b and 
15c, and since the newly computed shutter rate data are stored in register 15a at the 
following step S105, shutter rate data predetermined [ continuous / three ] are always 
secured to Registers 15a- 15c. With reference to drawing 15 , the photography image data 
stored in SDRAM38 is updated for every frame. For this reason, in each frame, every two 
photography images which record processing has not completed exist. For example, the 
photography image 3 is under transfer and is exposing the photography image 4 with the 
frame to which shutter speed 5 is set. And record processing is performed to each 
photography image two frames after an exposure initiation time. For this reason, it is 
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moved to register 15c, shutter rate covering [ which were stored in register 15a ] them 
during the two-frame period, and they are contained by the image file after that. 
Consequently, the compression image data, shutter rate data, and compressibility data 
which are related mutually are contained by the same image file. 

[0056] If the increment of the counted value n is carried out to M 8", CPU46 will be judged to 
be "YES" at step Si 15. And a Vertical Synchronizing signal waits to be inputted once and 
shifts to the air entrainment of step S125. In the R> drawing 1 1 example, after returning 
shutter speed to an optimum value and inputting a Vertical Synchronizing signal twice, it 
shifts to AE. On the other hand, in this example, after counted value n amounts to "7", 
shutter speed is returned to an optimum value at steps S101 and S105. Furthermore, when 
counted value n takes 8, it shifts to S123 from step Si 15. That is, in this example, step S49 
of drawing 5 and the same step are prepared in the loop formation which consists of steps 
S99S121. 

[0057] At step S125, the same air entrainment as the drawing 1 example is performed. And 
after carrying out predetermined period progress, it returns to step S61. The reason for 
performing such air entrainment during the predetermined period, after continuous 
shooting is completed is the same as the drawing 1 example. In addition, in this example, 
since the actuation in program AE mode was explained, the iris at the time of continuous 
shooting has changed light exposure with shutter speed by immobilization. However, it 
cannot be overemphasized that this invention is applicable also to the shutter speed 
priority mode which considers shutter speed as immobilization and changes an iris 
gradually. 

[0058] Moreover, although light exposure was controlled by this example by the electronic 
shutter method, you may make it control light exposure by the MEKASHATTA method. 
Furthermore, the continuous shooting mode of this example photos a stationary 
photographic subject with different light exposure, and assumes enabling it to obtain at 
least one photography image with suitable light exposure. That is, it is the requisite that 
the photographic subject is standing it still and the camera is also being fixed. However, 
the continuous shooting mode of this example can be applied, also when a photographic 
subject is a dynamic body or a photographic subject changes with panning of a camera. 
That is, since the compressibility at the time of record is changed for every photography 
image and the size of compression image data is not changed sharply, even if it changes a 
photographic subject, each photography image is appropriately recordable. 
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[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing one example of this invention. 
[Drawing 21 It is the block diagram showing a part of drawing 1 example. 
[Drawing 3l It is the flow Fig. showing a part of actuation of the drawing 1 example. 
[Drawing 4] It is the flow Fig. showing a part of other actuation of the drawing 1 example. 
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[Drawing 5] It is the flow Fig. showing a part of others of actuation of the drawing 1 
example. 

[Drawing 6] It is the flow Fig. showing other [ a part of] in the pan of actuation of the 
drawing 1 example. 

[Drawing 7] It is the flow Fig. showing a part of other actuation of the drawing 1 example. 
[Drawing 8] It is the timing chart showing a part of actuation of the drawing 1 example. 
[Drawing 9] It is the block diagram showing other examples of this invention. 
[Drawing 10] It is the flow Fig. showing a part of actuation of the drawing 9 example. 
[Drawing ll] It is the flow Fig. showing a part of other actuation of the drawing 9 example. 
[Drawing 12] It is the flow Fig. showing a part of others of actuation of the drawing 9 
example. 

[Drawing 13] It is the flow Fig. showing other [ a part of] in the pan of actuation of the 
drawing 9 example. 

[Drawing 14] It is the flow Fig. showing a part of other actuation of the drawing 9 example. 

[Drawing 15] It is the timing chart showing a part of actuation of the drawing 1 example. 

[Description of Notations] 

10 - Digital Camera 

15a- 15c Register 

22 Digital Disposal Circuit 

24 Brightness Weighting Network 

30 - Memory Control Circuit 

38 - SDRAM 

45 - JPEG Codec 

46 - CPU 
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